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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve problems when an 
image forming method which detects a recording 
material being displaced to one side and controls an 
image position according to the detection result is 
actually applied. 

SOLUTION: An automatic write position determination 
mode wherein a write position is determined according 
to the output of an end position detecting means which 
detects a recording material being displaced to one side 
and an expected image position determination mode 
wherein an image is formed at the image position 
determined in advance are available and selected by a 
selecting means. Further, the trigger timing of the end 
position detecting means is determined by a timer of a 
control part in addition to a front-end detection signal of ias 
the recording material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim l] The image -formation equipment carry out having a selection means detect the 
deviation of the record material conveyed in an image -formation position, have the fixed 
write-in spotting mode which starts in the writing of main scanning direction from the 
write-in starting position beforehand appointed at the automatic write-in spotting mode 
which starts the writing of main scanning direction from the write-in starting position 
controlled based on the detection result, and choose in the aforementioned automatic 
write-in spotting mode or fixed write-in spotting mode as the feature. 

[Claim 2] The aforementioned selection means is image formation equipment according to 
claim 1 characterized by having an automatic selection means. 

[Claim 3] The aforementioned selection means is image formation equipment according to 
claim 1 characterized by having a manual selection means. 

[Claim 4] It is image formation equipment of the publication by any 1 term of the claims 1-3 
carried out [ having two or more feed meanses, the aforementioned selection means 
choosing the aforementioned automatic write-in spotting mode, when using the specific 
thing of two or more aforementioned feed meanses, and choosing the aforementioned fixed 
write-in spotting mode, in using the aforementioned feed meanses other than the 
aforementioned specific thing, and ] as the feature. 

[Claim 5] When it had a distinction means to distinguish the kind of record material used, 
the record material of a specific kind was used and the aforementioned distinction means 
judges It is image formation equipment of the publication by any 1 term of the claims 1-4 
carried out [ that the aforementioned selection means chooses the aforementioned 
automatic write-in spotting mode and ] as the feature when the aforementioned selection 
means chose the aforementioned fixed write-in spotting mode, record material other than 
the aforementioned specific kind was used and the aforementioned distinction means 
judges. 

[Claim 6] Image formation equipment given in any 1 term of the claims 1-5 characterized 
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by the aforementioned selection means choosing the aforementioned fixed write-in spotting 
mode when the information which produces an error in detection of the deviation of record 
material is included in the image information for forming a picture. 

[Claim 7] Image-formation equipment given in any 1 term of the claims 1-6 characterized 
by for the aforementioned selection means to choose the aforementioned fixed write-in 
spotting mode when forming a picture in the rear face of the record material which has the 
double-sided mode which forms a picture in the rear face of record material, and formed the 
surface picture with the aforementioned fixed write-in spotting mode after forming a 
picture in the front face of record material. 

[Claim 8] Image formation equipment given in any 1 term of the claims 17 which are 
equipped with a size detection means to detect the size of record material, and are 
characterized by starting the writing of main scanning direction in the aforementioned 
fixed write-in spotting mode based on the detection result of the aforementioned size 
detection means. 

[Claim 9] Image formation equipment given in any 1 term of the claims 1-8 characterized 
by starting the writing of main scanning direction in the aforementioned fixed write-in 
spotting mode based on the data of the write-in starting position of the main scanning 
direction in the past image formation. 

[Claim 10] The image -formation equipment carry out that have a conveyance means convey 
record material, an end-position detection means detect the deviation of record material, a 
nose-of-cam detection means detect passage of the nose of cam of record material, and a 
trigger means carry out a trigger in the aforementioned end-position detection means, and 
the aforementioned trigger means has deviation detection equipment carry out a trigger in 
the aforementioned end-position detection means based on the output of the 
aforementioned nose-of-cam detection means, or the control signal of the aforementioned 
conveyance means as the feature. 

[Claim 11] Image formation equipment according to claim 10 characterized by the ability of 
the mode in which the aforementioned trigger means carries out the trigger of the 
aforementioned end-position detection means based on the output of the aforementioned 
nose-of-cam detection means, and the mode in which the aforementioned trigger means 
carries out the trigger of the aforementioned end-position detection means based on the 
control signal of the aforementioned conveyance means to set up from the exterior. 
[Claim 12] Image formation equipment according to claim 10 characterized by choosing 
automatically the mode in which the aforementioned trigger means carries out the trigger 
of the aforementioned end-position detection means based on the output of the 
aforementioned nose-of-cam detection means, and the mode in which the aforementioned 
trigger means carries out the trigger of the aforementioned end-position detection means 
based on the signal which controls the aforementioned conveyance means. 
[Claim 13] Image formation equipment according to claim 11 or 12 characterized by having 



the distinction means which the size of record material or a kind distinguishes, and 
performing selection in the two aforementioned modes based on the output of this 
distinction means. 

[Claim 14] It is image formation equipment given in any 1 term of the claims 10-13 which 
the aforementioned conveyance means has a synchronous conveyance means to convey 
record material in an image formation position synchronizing with image formation, and 
are characterized by the aforementioned trigger means carrying out the trigger of the 
aforementioned end-position detection means based on the signal which controls the 
aforementioned synchronous conveyance means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to image formation 
equipment equipped with the automatic write-in positioning means which always form a 
picture in the right position on record material by detecting the deviation of record material 
and amending the picture write-in position corresponding to the deviation of record 
material based on a detection result. 
[0002] 

[Description of the Prior Art] Amendment of a picture write-in position is control which 
changes the starting position of the writing by the write-in meanses 3 and 4 corresponding 
to end position X and X' when the record material 10a and 10b is supplied with end position 
X and X' to a photo conductor 1, respectively, as shown in drawing 9 , and such control is 
performed by the aforementioned automatic write-in positioning means. 
[0003] The image formation equipment which included the aforementioned automatic 
write-in positioning means in image formation equipment is indicated by for example, the 
patent No. 2550558 official report and a Japanese-Patent Application No. No. 77728 [ 11 
to ] specification. The image formation equipment indicated by the patent No. 2550558 
official report detects the deviation of record material with two or more detection elements. 
Since it is an amendment thing and the resolution of deviation detection becomes a thing 
corresponding to the number of detection elements about the position on the memory of 
image data based on a detection result, although a limitation is in the resolution of 
deviation detection Deviation is detected with resolution, the image formation equipment 
indicated by the Japanese-Patent-Application-No. No. 77728 [ 11 to ] specification - 
detection of 0.25mm or more - It is an amendment thing and highly precise deviation 



3 



amendment which fully used the controllability of the write-in position which digital 
write-in meanses, such as a write-in means by the laser light emitting device, have is 
enabled. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, although the highly precise 
deviation amendment in which the resolution of an end-position detection means has 
consistency in the resolution of a write-in means, and matches the resolution of a write-in 
means is possible for the automatic write-in positioning means indicated by the 
Japanese-Patent-Application-No. No. 77728 [ 11 to ] specification, when actually using 
these automatic write-in positioning means, they have various problems. 
[0005] Laser writing is explained to an example about the picture position on the record 
material in the case of writing a picture in record material. 

[0006] The aforementioned picture position of the main scanning direction in the case of 
writing is controlled by adjusting the write-in starting position of the main scanning 
direction of the writing by laser, and is controlled by adjusting conveyance of record 
material, and the timing of writing in the direction of vertical scanning. And although the 
write-in starting position of main scanning direction is determined by the operation from 
the deviation information from an end-position detection means, and the information on the 
size of record material If it may be various in size or a kind to the record material used for 
image formation and it may be difficult to detect the position of record material, since the 
record material of the unfixed type size from which it separated from the size of a fixed 
form may be used The deviation amendment by the automatic end-position detection 
means is difficult, or reliable deviation amendment may not be performed. 
[0007] Therefore, it is possible to be in inclining and solving the aforementioned problem in 
amendment for which automatic write-in positioning means were used, and to amend by 
inclining in a high precision, and the purpose of this invention aims at offering image 
formation equipment equipped with the automatic write-in positioning means which 
moreover perform reliable automatic write-in fixing. 
[0008] 

[Means for Solving the Problem] The purpose of the aforementioned this invention is 
attained by either of the following invention. 

[0009] (1) The image-formation equipment carry out having a selection means detect the 
deviation of the record material conveyed in an image -formation position, have the fixed 
write-in spotting mode which starts in the writing of main scanning direction from the 
write-in starting position beforehand appointed at the automatic write-in spotting mode 
which starts the writing of main scanning direction from the write-in starting position 
controlled based on the detection result, and choose in the aforementioned automatic 
write-in spotting mode or fixed write-in spotting mode as the feature. 

[0010] (2) The aforementioned selection means is image formation equipment given in the 



aforementioned (l) term characterized by having an automatic selection means. 
[00 11] (3) The aforementioned selection means is image formation equipment given in the 
aforementioned (l) term characterized by having a manual selection means. 
[0012] (4) plurality - feeding - a means - having - the above - selection a means the 
above - plurality feeding a means - inside - specification - a thing - using it - a case 
**** -- the above ■■ automatic - writing - spotting - the mode - choosing the above -- 
specification a thing - except - the above - feeding " a means ~ using it " a case **** " 
the above •- fixed - writing " spotting - the mode 

[0013] (5) When it had a distinction means to distinguish the kind of record material used, 
the record material of a specific kind was used and the aforementioned distinction means 
judges When the aforementioned selection means chose the aforementioned fixed write-in 
spotting mode, record material other than the aforementioned specific kind was used and 
the aforementioned distinction means judges The aforementioned selection means is image 
formation equipment given in any 1 term of aforementioned (l) - (4) characterized by 
choosing the aforementioned automatic write-in spotting mode. 

[0014] (6) a picture forming - a sake - image information - record - material - deviation 
-- detection " an error - being generated " making - information containing - having " 
**** -- a case - **** " the above - fixed " writing " spotting - the mode - the above - 
selection - a means choosing - things " the feature --**-- carrying out ~ the above (-• 
one --) (*- five --) " some - one " a term - a publication 

[0015] (7) record material - a front face " a picture - having formed after - record - 
material - a rear face - a picture - forming - both sides " the mode - having " the above - 
fixed writing -- spotting -- the mode - a front face - a picture " having formed - record - 
material - a rear face - a picture - forming - a case " **** " the above " fixed ** writing " 
spotting *- the mode -- the above *- selection -- a means - choosing - things - 
[0016] (8) Image formation equipment given in any 1 term of aforementioned (l) - (7) which 
is equipped with a size detection means to detect the size of record material, and is 
characterized by starting the writing of main scanning direction in the aforementioned 
fixed write-in spotting mode based on the detection result of the aforementioned size 
detection means. 

[0017] (9) the above " fixed -- writing - spotting " the mode - setting " the past image 
formation - it can set - main scanning direction writing a starting position - data - 
being based - main scanning direction " writing starting -* things -- the feature - ** 
carrying out - the above " (" one -) - (-- eight ") some - one - a term - a publication - 
image formation — equipment . 

[0018] (10) The image -formation equipment carry out that have a conveyance means convey 
record material, an end-position detection means detect the deviation of record material, a 
nose of- cam detection means detect passage of the nose of cam of record material, and a 
trigger means carry out a trigger in the aforementioned end-position detection means, and 



the aforementioned trigger means has deviation detection equipment carry out a trigger in 
the aforementioned end -position detection means based on the output of the 
aforementioned noseofcam detection means, or the control signal of the aforementioned 
conveyance means as the feature. 

[0019] (11) the above - a trigger - a means - the above - a nose of cam -■ detection - a 
means " an output " being based - the above - end position - detection - a means - a 
trigger carrying out - the mode " the above a trigger " a means the above ■■ 
conveyance a means - a control signal - being based - the above - end position - 
detection - a means - a trigger - carrying out " the mode " the exterior ~ from - a setup - 
[0020] (12) the above - a trigger ■■ a means - the above - a nose of cam detection a 
means " an output - being based -* the above " end position detection - a means - a 
trigger " carrying out - the mode *- the above " a trigger a means " the above 
conveyance ■■ a means - controlling - a signal - being based - the above - end position 
detection "* a means " a trigger *" carrying out - the mode automatic — choosing — having 

[0021] (13) Image formation equipment given in the above (ll) or (12) terms which are 
characterized by having the distinction means which the size of record material or a kind 
distinguishes, and performing selection in the two aforementioned modes based on the 
output of this distinction means. 

[0022] (14) It is image formation equipment given in any 1 term of aforementioned (10) - 
(13) which the aforementioned conveyance means has a synchronous conveyance means to 
convey record material in an image formation position synchronizing with image formation, 
and is characterized by the aforementioned trigger means carrying out the trigger of the 
aforementioned end-position detection means based on the signal which controls the 
aforementioned synchronous conveyance means. 
[0023] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the form of 
operation of this invention is explained in detail. 

[0024] The block diagram in which drawing 1 shows the example of electric composition of 
the image formation equipment of the form of operation of this invention, the block diagram 
in which drawing 2 shows the detailed example of electric composition of the main portions 
of the image formation equipment of the form of operation of this invention, and drawing 3 
are the sectional side elevations showing the mechanical composition of the image 
formation equipment of the form of operation of this invention. 

[0025] First, the whole image formation equipment is explained with reference to drawing 
3 . In addition, the form of this operation explains, using a copying machine as image 
formation equipment. 

[0026] In this drawing 3 , two or more manuscripts d in the state where the front face of the 
1st page of a manuscript was turned up are laid in the manuscript installation section 11 of 



ADF10 in which double sided feed of a manuscript is possible. Rotation conveyance of the 
1st sheet of the manuscript which it let out through roller 12a and roller 12b is carried out 
through a roller 13. 

[0027] Next, the manuscript side of Manuscript d is irradiated with the light source 23, and 
the reflected light connects an image to the light-receiving side of CCD28 which is a 
photo-electric-translation means through the image formation optical system 27 through 
mirrors 24, 25, and 26. Here, the picture reading section 20 consists of optical system which 
has the light source 23, mirrors 24, 25, and 26, the image formation optical system 27, and 
CCD28, and optical-system driving means which are not illustrated. 

[0028] In this drawing 3 , when Manuscript d is laid in the state where read on platen glass 
21 and the field was turned downward, optical system reads by scanning along with platen 
glass 21. 

[0029] Moreover, when paper is automatically fed to Manuscript d and it turns around a 
roller 13, where the light source 23 and a mirror 24 are fixed under the 2nd platen glass 22, 
it reads. 

[0030] And the image data of the read manuscript d is sent to the image-processing section 
120 which is not illustrated from CCD28. 

[0031] In addition, if the 1st page of Manuscript d is read when automatic feeding of the 
manuscript d is carried out by ADF10, shortly, rolling-up operation using the roller 13 is 
again performed through the reversal roller 14, and the picture on the rear face of a 
manuscript will be read in the picture reading section 20, and will be sent to the 
image-processing section 120. 

[0032] Thus, it is reversed with the reversal roller 14 again, and the manuscript d with 
which the picture of a front face and a rear face was read is loaded into the delivery pan 16 
where a front face is turned downward. 

[0033] Thus, after an image processing predetermined in the image-processing section 120 
is performed, the image data read in the picture reading section 20 is compressed, and is 
memorized by the image memory. 

[0034] On the other hand, from the feed cassettes 30A, 30B, and 30C as a feed means by 
which record material is loaded, the record material p lets out with the conveyance roller 
181, and the image formation section 50 is fed. Moreover, from the manual paper feed tray 
31 as a feed means, the record material p lets out with the conveyance roller 183, and the 
image formation section 50 is fed. 

[0035] And the record material p with which the image formation section 50 is fed 
approaches the photo conductor drum 51 used as an image support, after a synchronization 
is taken with the resist roller 185 as a conveyance means near [ the ] an entrance. That is, 
the 1st conveyance path from the feed cassette 30 to the resist roller 185 and the 2nd 
conveyance path from the manual paper feed tray 31 to the resist roller 185 are established. 
[0036] Furthermore, the passage position of main scanning direction is detected by the 



position sensor 220 by which the record material p by which the synchronization was taken 
with the resist roller 185 was constituted from a stuck type line sensor while the nose of 
cam was detected by the noseofcam detection sensor 190 as a noseof-cam detection means. 
In addition, detection of this passage position is explained in detail later. 
[0037] Image data is inputted into the picture write-in section 40 from the image-processing 
section, the laser beam according to image data is irradiated on the photo conductor drum 
51 from the laser diode in the picture write-in section 40, and an electrostatic latent image 
is formed. In developing this electrostatic latent image in the development section 53, a 
toner image is formed on the photo conductor drum 51. 

[0038] This toner image is imprinted by the record material p by the imprint section 54 
which forms an imprint position, i.e., the image formation position which forms a toner 
image in the record material p, directly under the photo conductor drum 51. And the record 
material p contacted by the photo conductor drum 51 is separated by the separation section 
55. The record material p separated from the photo conductor drum 51 goes into the fixing 
section 59 through the conveyance mechanism 58, and heat and a pressure are fixed to a 
toner image. Thus, a picture is formed in the record material p. 

[0039] In addition, when there is the need for reversal re-feeding in the case of double -sided 
image formation, the record material p fixed to the toner image is conveyed below through a 
guide 61, and goes into the reversal section 63. Next, it lets out again the record material p 
included in the reversal section 63 with a reversal roller, and it is again sent to the image 
formation section 50 via the reversal conveyance way 64. In the image formation section 50 
which the image formation of one side of the aforementioned manuscript d ended, the toner 
adhering to the photo conductor drum 51 was removed in the cleaning section 56, and 
prepares for the next image formation. 

[0040] A field (field by which image formation is not yet carried out) is carried in to the 
image formation section 50, and a picture is formed for while I will record material p Accept 
it in this state. In the separation section 55, through the conveyance mechanism 58, the 
record material p separated from the photo conductor drum 51 goes into the fixing section 
59 again, and it is fixed to it. Thus, the record material p which the image formation of the 
record material p which the image formation of a rear face and a front face completed, or 
one field completed is discharged outside the plane. 

[0041] The image formation equipment of the example of a gestalt of this operation which 
can realize image formation which determined the write-in position and was stabilized with 
reference to drawing 1 and drawing 2 here according to the position by the passage position 
of record material is explained. 

[0042] In this drawing 1 and drawing 2 , 110 is CPU as control means which control 
determination of passage position detection of the record material p in the example of a 
gestalt of this operation, and a write-in position while controlling each part of image 
formation equipment. 120 is the image-processing section which performs control the 

8 



variation rate of the write-in position is carried out [ control ] to main scanning direction in 

response to the information on the write-in position determined by CPU110. 130 is the 

write-in section which writes in the picture by the laser beam to the photo conductor drum 

51 in response to the processing result in the image-processing section 120. 

[0043] In addition, the processing section 100 which consists of CPU 110, the 

image-processing section 120, and the write-in section 130 is arranged on the main circuit 

boards. 

[0044] Moreover, 210 is the sensor drive clock generation section which generates the 
sensor drive clock for driving a position detection sensor, and it is constituted so that this 
sensor drive clock may perform drive of a position detection sensor, and measurement of the 
passage position of record material. 220 is the position sensor which consisted of stuck type 
line sensors driven with the aforementioned sensor drive clock, and consists of Light 
Emitting Diode light source 220a used as a light-emitting part, and line-sensor 220b used 
as a light sensing portion. 

[0045] This Light Emitting Diode light source 220a becomes good and has desirable 
responsibility, when Red Light Emitting Diode is used. Moreover, light sensing portion 220b 
can use the reading sensor of facsimile apparatus. In addition, as for Light Emitting Diode 
light source 220a and light sensing portion 220b, the light emitting device and the photo 
detector do not need to correspond to 1 to 1. 

[0046] 230 is a sample and a sample hold circuit to hold about the output of a position 
sensor 220 synchronizing with a sensor drive clock. 240 is a comparator [ result / hold / of a 
sample hold circuit 230 / a predetermined value (record material disregard level) ]. 250 is a 
counter which carries out counting of the sensor drive clock in case the output of a 
comparator 240 is in a predetermined state. 260 - counting of a counter 250 - it is the 
serial transmitting section which changes a result into predetermined serial data and is 
transmitted by serial communication 

[0047] In addition, about the above sensor drive clock generation section 210, sample hold 
circuit 230, comparator 240, counter 250, and serial transmitting section 260, it is arranged 
near the position sensor 220, and a position sensor 220, a sample hold circuit 230, and a 
comparator 240 constitute the end-position detection means 200. 

[0048] Moreover, 320 is a driving source (drive motor) for driving the resist roller 185, and 
is controlled by the drive-motor ON/OFF signal from CPU110. 330 is a clutch as a transfer 
mechanism in which the turning effort of a drive motor 320 is transmitted to the resist 
roller 185 according to the resist roller-on signal from CPU110. 

[0049] In addition, if a perspective diagram shows the situation of arrangement of the photo 
conductor drum 51, the resist roller 185, the nose-of-cam detection sensor 190, and a 
position sensor 220, the physical relationship comes to be shown in drawing 4 and drawing 
5 . 

[0050] In addition, the nose-of-cam detection sensor 190 and a position sensor 220 may be 



in the same record material p side, and you may be in both sides so that the nose-of-cam 
sensor record material p may be inserted. 

[0051] The timing diagram and drawing 7 drawing 6 indicates the operating state of the 
example of a gestalt of this operation to be are the timing diagram which showed the still 
more detailed state. 

[0052] In addition, explanation of operation is given here mainly with reference to the block 
diagram of drawing 1 , and the timing diagram of drawing 6 . In addition, this drawing 6 is 
shown as that from which L level will be in an active state. 

[0053] First, with the start of image formation, in order to make a drive motor 320 drive, 
CPU110 changes a drive-motor ON/OFF signal into ON state ( drawing 6 (a) **). 
[0054] And the record material p is conveyed after that, after being dashed by the resist 
roller 185 and stopping, to predetermined timing, a resist roller ON/OFF signal will be in 
ON state so that the rotation start of the resist roller 185 may be carried out ( drawing 6 (b) 
**), and driving force will be supplied to a clutch 330. Thereby, the record material p begins 
to be conveyed toward the photo conductor drum 51. 

[0055] In addition, by ON of this resist roller ON/OFF signal, it drives so that Light 
Emitting Diode light source 220a may also start luminescence. Moreover, the sensor drive 
clock generation section 210 begins ( drawing 6 (c) **) to generate a sensor drive clock by 
ON of this resist roller ON/OFF signal. 

[0056] And the record material p is conveyed by the drive of the resist roller 185, and is 
detected by the nose-of-cam detection sensor 190 ( drawing 6 (d) **). 

[0057] Moreover, it is the position sensor 220 arranged in the position which becomes 
almost in phase [ this nose-of-cam detection sensor 190 ], and the passage position of the 
main scanning direction of the record material p is absolutely detected as a position. In this 
case, to the position of the edge of the main scanning direction of the record material p, it is 
reflected by the record material p and the irradiation light from Light Emitting Diode light 
source 220a is detected by light sensing portion 220b. 

[0058] Therefore, the changing point ( drawing 6 (e) changing point to H of L) of the 
comparator output pulse ( drawing 6 (e)) which a sample and the held output are measured 
with a value predetermined with a comparator 240, and is obtained with a sample hold 
circuit 230 shows the position of the edge of the main scanning direction of the record 
material p. Then, the position of the record material p in the state where record material 
size and the passage position of record material were included can be found by carrying out 
counting of the pulse width of this comparator output pulse using a drive clock by the 
counter 250. 

[0059] counting of the counter 250 which shows the position of the edge of this record 
material p - the serial transmitting section 260 turns a result to CPU110 by serial 
communication as imprint position data, and it transmits In addition, in fact, after the 
nose of-cam detection sensor 190 detects the record material p, counting of the comparator 
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output pulse after a predetermined time ( drawing 6 (e) **) is carried out by the counter 250. 
[0060] CPU110 which received this imprint position data gives the directions data which 
shift a picture to main scanning direction to the image-processing section 120. With this 
directions data, only a complement shifts image data to main scanning direction, and the 
image-processing section 120 supplies image data for it to the write-in section 130. 
[0061] In addition, about shifting image data in this way, as shown in drawing 8 , it can be 
coped with by shifting the field which actually carries out the light of the image data in the 
main scanning-direction picture write-in field of an image memory. In this case, it can be 
coped with by shifting the light address according to a required shift amount, and 
processing in which change is unnecessary and it is quick is attained at a lead. Here, a 
criteria justification value is a value for adjustment with the detection result in a position 
detection sensor, and the laser write-in point. 

[0062] Therefore, according to the write-in control method, the image formation equipment, 
and the sensor of the example of a gestalt of operation which were explained above, the 
following operations and effects are realized. 

[0063] In the example of a gestalt of this operation, since the passage position of the main 
scanning direction of the record material p is absolutely detected as a position by the 
position sensor 220 and it is made to determine a write-in position based on this detection 
result, stable image formation by the determination of the passage position of the record 
material p or a write-in position exact irrespective of size can be performed. 
[0064] Moreover, in the example of a gestalt of this operation, since the passage position of 
the main scanning direction of the record material p is absolutely detected as a position by 
the position sensor 220 which consisted of stuck type line sensors and it is made to 
determine a write-in position based on this detection result, stable image formation by the 
determination of the passage position of the record material p or the write-in position more 
exact than before irrespective of size can be performed. 

[0065] Moreover, since the passage position of the main scanning direction of the record 
material p is absolutely detected as a position by the position sensor 220 which consisted of 
clock operation type adhesion type line sensors and it is made determine a write-in position 
based on this detection result, in the example of a gestalt of this operation, stable image 
formation by the determination of the passage position of the record material p or a write-in 
position exact irrespective of size can perform by counting a clock. 

[0066] Moreover, in the example of a gestalt of this operation, by setting the detection 
power of a stuck type line sensor to 0.25mm or more, the precision of about 100 dpi comes to 
be acquired and stable image formation by the determination of the passage position of the 
record material p or a write-in position exact irrespective of size can be performed. 
[0067] moreover - the example of a gestalt of this operation - the detection power of a stuck 
type line sensor writing - considering as the inverse number of the integral multiple of 
resolution, or an integral multiple - writing - the precision proportional to resolution 
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comes to be acquired and stable image formation by the determination of the passage 
position of the record material p or a write-in position exact irrespective of size can be 
performed 

[0068] Moreover, in the example of a gestalt of this operation, since the position sensor 220 
is arranged to the downstream of the resist roller 185, paper deflection is amended, 
determination of an exact write-in position is made corresponding to the passage position of 
the final record material p, and accuracy and stable image formation can be performed. 
[0069] Moreover, in the example of a gestalt of this operation, since lighting of Light 
Emitting Diode light source 220a of a stuck type line sensor is synchronized with the drive 
of the resist roller 185, the passage position of the record material p can be detected in the 
useless state where there is nothing, determination of an exact write-in position is made, 
and accuracy and stable image formation can be performed. 

[0070] Moreover, stable image formation can be performed in the example of a gestalt of 
this operation, without generating an unnecessary clock, since lighting of Light Emitting 
Diode light source 220a of a stuck type line sensor is made to drive using the clock it was 
made to output during the drive of the resist roller 185. 

[0071] Moreover, the example of a gestalt of this operation can perform stable image 
formation by the determination of the passage position of the record material p, or a 
write-in position exact irrespective of size by the thing using the stuck type line sensor of 
the range which covers the end of the record material p of a maximum size, and an end with 
the record material p of a minimum size at least (refer to drawing 4 and drawing 5 ). 
Moreover, when the size of the record material p is fixed, in accordance with the amount of 
the maximum anticipation of a passage position, you may arrange a stuck type line sensor. 
In addition, in the example shown in drawing 5 , X is equivalent to imprint position data. 
[0072] Moreover, in the example of a gestalt of this operation, since it is made to detect the 
passage position of the record material p to the predetermined timing after the nose of cam 
of the record material p was detected, the record material p can detect correctly the position 
in the state where it has actually passed, and can perform stable image formation by the 
determination of the passage position of the record material p, or a write-in position exact 
irrespective of size. 

[0073] Moreover, in the example of a gestalt of this operation, since the paper end position 
of record material is detected as compared with a predetermined value after carrying out 
sample hold of the sensor output, the record material p can detect correctly the position in 
the state where it has actually passed, and can perform stable image formation by the 
determination of the passage position of the record material p, or a write-in position exact 
irrespective of size. 

[0074] Moreover, in the example of a gestalt of this operation, since it is made to stop 
counting of a drive clock at the point of a comparator 240 changing [ output ], the position in 
the state where it has passed to the practice of the record material p can be detected 
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correctly, and stable image formation by the determination of the passage position of the 
record material p or a write-in position exact irrespective of size can be performed. 
[0075] Moreover, in the example of a gestalt of this operation, since the counter 250 for 
detecting the passage position of the record material p etc. is arranged near the position 
sensor 220, the wiring with the generating possibility of a noise becomes short as much as 
possible. And since the output of the comparator 240 which it is as a result of detection is 
transmitted by serial communication, the data transfer of the number of wiring can be 
carried out at least, and noise generating possibility can be made small in the portion in 
which wiring becomes long. 

[0076] Moreover, in the example of a gestalt of this operation, since the data of the passage 
position of the record material p are compared with the predetermined value, stable image 
formation by the determination of the passage position of the record material p or a write-in 
position exact irrespective of size can be performed. 

[0077] As explained above, in the gestalt of this operation, control of the write-in position 
which determines a write-in position automatically is performing automatic deviation 
amendment to the deviation of the record material p by detecting the deviation of the 
record material p by the end-position detection means 200, controlling the 
image-processing section 120 based on a detection result, and shifting image data to main 
scanning direction. 

[0078] Next, control of the write-in position in the gestalt of operation of this invention is 
explained. With the gestalt of this operation, by adding correction to control of the write-in 
position which controls a write-in position corresponding to the deviation of the record 
material p by the aforementioned automatic write-in fixing, a picture is always formed in 
proper ******, and when the recording paper shifts and is conveyed, control of the write-in 
position where a picture position does not shift is performed. 

[0079] Drawing 10 is the flow chart of control of the write-in position in the gestalt 1 of 
operation. It may carry out without being based on the case where automatic write-in fixing 
explained above performs control of a write-in position, i.e., control of a write-in position, in 
the gestalt of this operation, and automatic write-in fixing, as shown in F5 and F6 of 
drawing 10 . Automatic write-in fixing is as having explained above, and is later explained 
about the case where a write-in position is controlled without being based on automatic 
write-in fixing. 

[0080] First, judgment whether a write-in position is controlled by automatic write-in 
spotting mode of F5 or a write-in position is controlled by fixed write-in spotting mode of F6, 
i.e., judgment of Fl, F2, F3, and F4, is explained. 

[0081] (al) Judgment by whether size detection of the record material p is possible (F3) 
If detection of the size of the record material p is possible, a write-in position will be 
controlled by automatic write-in spotting mode of F5, and if impossible, a write-in position 
will be controlled by fixed write-in spotting mode of F6. 
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[0082] With the gestalt of this operation, position control of the record material pi, p2, p3, 
and p4 of each size is carried out, and as shown in drawing 11 , as the direction of W shows, 
it is conveyed, so that those center lines may be in agreement. Therefore, the end position of 
the cross direction (direction shown by Z of drawing) of the record material p changes with 
each sizes, and the write-in starting position of the main scanning direction in the case of 
writing also changes with each sizes. Thus, since a write-in position changes with sizes of 
the record material p, it is required for determining a write-in position to grasp the size of 
the record material p. 

[0083] On the other hand, the size of the record material p is detected based on the 
information which detects the length of the cross direction of the record material p, and is 
acquired at detector guard shown in drawing 12 . In drawing 12 , 32 is the side edge 
regulation board which can be displaced in the direction of Y established in the feed 
cassette 30 and the manual paper feed tray 31, the position of the side edge regulation 
board 32 is changed into the change of potential by resistance 33, and the length of the 
cross direction of the record material p is detected. It is difficult to make such a size 
detector style highly precise, and it is difficult to grasp the difference in the length of the 
record material p of a millimeter unit. Since it is above, distinction of the size from which it 
separated from fixed form size by the size detector style which shows distinction of fixed 
form size like the size in A sequence, B sequence, or an inch sequence to drawing 12 
although it was fully possible does not have few cases where detection is difficult, at size 
detector guard shown in drawing 12 . That is, detection of the size in the case of unfixed 
type size may be impossible. 

[0084] Therefore, in the case of unfixed type size, depending on automatic write-in fixing, a 
write-in position may be uncontrollable. In this case, control of the write-in position by the 
fixed write-in spotting mode of F6 is performed. 

[0085] In image formation equipment, the feed section which loads with the record material 
p of unfixed type size is specified. In the gestalt of this operation, the manual paper feed 
tray 31 is specified as the feed section which can load with the record material p of unfixed 
type size. It cannot load with other feed cassettes 30A, 30B, and 30C other than the record 
material of fixed form size. Therefore, CPU110 as an automatic selection means to choose 
automatic spotting mode or existing regular-position determination mode from the feed 
means used in the gestalt of this operation When paper is fed to the record material p from 
the feed cassettes 30A and 30B or 30C, a write-in position is controlled by automatic 
write-in fixing of F5, and when paper is fed to the record material p from the manual paper 
feed tray 31, a write-in position is controlled by fixed write-in fixing of F6. In F3, a 
judgment based on the information on such a feed means is made. Of course, it is also 
possible to set either the feed cassettes 30A and 30B or 30C as the feed section of the record 
material of unfixed type size. 

[0086] Moreover, indeterminate form size mode may be set up from the setting section 70 of 
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image formation equipment, and this setup may perform write-in amendment by automatic 
write-in fixing of F6. In this control, CPU 110 chooses the control means of a write-in 
position corresponding to a setup in the mode in the setting section 70. The setting section 
70 constitutes a manual selection means. 

[0087] (bl) Judgment by whether detection of the end position of the record material p by 
the position sensor 220 is possible (F4) 

In the case of transparent sheets, such as record material for OHP, since the edge of the 
record material p is undetectable, the deviation of the record material p is undetectable. 
Moreover, when the paper in which the frame and the line were printed is used as record 
material, a frame and a line may be incorrect-detected as the edge of the record material p. 
Therefore, when it is the case where the record material p is a transparent sheet, a frame, 
and the paper, in which the line was printed, in F4, it is judged as N, the write-in position 
by automatic write-in fixing is not controlled, and F6 is chosen. 

[0088] It is judged based on a setup in the mode in which the record material p used for 
image formation is performed [ in / the setting section 70 of image formation equipment / in 
whether it is a transparent sheet ]. In this case, the setting section 70 constitutes a manual 
selection means. Or the sensor which detects that the record material p is a transparent 
sheet for a feed means may be formed, and F4 may be judged with the signal from this 
sensor. In this case, the sensor which detects a transparent sheet constitutes a distinction 
means, and CPU110 which chooses write-in spotting mode based on this sensor constitutes 
an automatic selection means. 

[0089] (cl) Judgment in rear-face image formation when control of the write-in position by 
automatic write-in fixing amends in surface image formation in the double-sided mode 
which forms a picture in front reverse side both sides of the record material p (Fl, F2) 
When a write-in position is controlled by fixed write-in fixing in surface image formation, 
also in rear-face image formation, control of the write-in position of F6 by fixed write-in 
spotting mode is performed (Y of F2). Selection in such write-in spotting mode is performed 
by CPU 110, and CPU constitutes an automatic selection means. 

[0090] Next, control of the write-in position which determines the write-in position of the 
main scanning direction by the fixed write-in spotting mode of F6 is explained. There are 
the following as control of such a write-in position. 

[0091] (a2) As record material of the indeterminate form size set as the write-in position 
defined beforehand, the thing of specific size may be used by high frequency. For example, 
although a computer form, NOBI paper, etc. are not fixed form size record material, it is the 
record material as which size was specified. The write-in position in which the write-in 
position was established to the aforementioned specific paper is set up by forming specific 
paper mode and choosing specific paper mode in the setting section 70 of image formation 
equipment about such record material. 

[0092] (b2) Image formation accompanied by change of the picture position in tolerance can 
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be performed to the unfixed type size which sets up a write-in position manually by 
applying control of the fixed form size near this unfixed type size. Therefore, it is also 
possible to control the write-in position set up to each size by forming the mode which 
carries out image formation by fixed form size processing to the record material p of unfixed 
type size, and choosing this mode. If this mode is called a fixed form processing mode, this 
fixed form processing mode will perform processing assigned to fixed form size like pi, p2, 
p3, and p4 which show the continuous size data obtained by the detector style shown in 
drawing 12 to drawing 11 . A write-in position is determined according to such assigned size 
data. 

[0093] (c2) conveyance of the amendment control record paper of the write-in position by 
the past data - the deviation to kick shows a characteristic inclination with each image 
formation equipment Moreover, such an inclination may show a characteristic inclination 
by each feed section in image formation equipment. Furthermore, each size of the record 
material p may show a characteristic inclination. It is possible to memorize in the 
non-volatilized memory which prepared the data of record material p deviation in image 
formation equipment, to compute various kinds of aforementioned inclinations by statistics 
processing, and to amend a write-in position based on a calculation result. As other 
methods, it is also possible to take simply the method of calculating the optimal correction 
value, from the data of the deviation in a past predetermined number of image formation 
processes, without being based on the above complicated processings. 

[0094] In control of the write-in position in F6, it is chosen in relation to judgment [ in / 
F1-F3 / in any of the (a), (aforementioned b), or the aforementioned (c) term are chosen ]. 
For example, control determined as the write-in position pinpointed in the feed section of 
this specification [ control of the write-in position in the case of using the record material p 
from the specific feed section ] is performed. Moreover, when using the sheet for OHP, 
control which determines the size of the record material p to be used as the write-in 
position which set up from the setting section 70 and was pinpointed in the set-up size is 
performed. 

[0095] In the gestalt of this operation, while the correction to the above automatic write-in 
fixing is made, the reliability of deviation detection is raised by controlling the trigger of the 
end-position detection means 200 so that it may explain below. 

[0096] Although the trigger of the end-position detection means 200 is carried out in the 
gestalt of this operation by carrying out the sample of the output of a comparator 240 by the 
nose of-cam detection sensor 190 as a nose-of-cam detection means as mentioned above as 
** of drawing 6 shows, the case of the record material of small size like postcard size, nor 
case [ neither / like the transparent sheet for OHP ], the nose of cam of the record material 
p may be unable to be detected by the nose-oficam detection sensor 190. In the gestalt of 
this operation, a trigger is carried out in time which was set up by the timer which starts 
the end-position detection means 200 in the specific stage in not the nose-of-cam detection 

16 



signal of the nose-of cam detection sensor 190 but the conveyance process of the record 
material p in such a case. That is, as ** of drawing 6 shows, based on ON of the resist roller 
185, the trigger of the end-position detection means 200 is carried out after a 
predetermined time from ON of the resist roller 185. This control is performed by CPU110 
as a trigger means. The resist roller 185 is the example of a synchronous conveyance means 
to convey the record material p synchronizing with the image formation on the photo 
conductor drum 51. 

[0097] Drawing 13 is the flow chart of such a trigger control of the end-position detection 
means 200. 

[0098] It judges whether nose-of-cam detection of the nose-of cam detection sensor 190 is 
possible at F10. This judgment is based on size detection of the record material p, or is 
performed by the information on the kind of record material p. That is, when it is small size 
like a postcard, and when it is a transparent sheet like the sheet for OHP, it is judged as N 
by F10, and, in other than these, is judged as Y. 

[0099] If the nose-of-cam detection sensor 190 detects a nose of cam when judged as Y by 
F10 (Fll), the trigger of the end-position detection means 200 is carried out (F14), the 
end-position detection means 200 will incline, an amount will be detected (F15), and 
deviation amendment will be performed (F16). 

[0100] When judged as N by F10, the information on ON of the resist roller 185 which 
starts the resist roller 185 is acquired (F12), and a timer starts. After the 
predetermined-time progress by the timer, the trigger of the end-position detection means 
200 is carried out. 

[0101] Thus, since the trigger of the end-position detection means 200 is carried out based 
on ON of the resist roller 185 to the record material p in which nose-of-cam detection like a 
postcard or the sheet for OHP is impossible, the end-position detection means 200 operates 
correctly regardless of the size of the record material p, and a kind. 
[0102] 

[Effect of the Invention] since control of a proper write-in position is performed when the 
method of controlling a write-in position by automatic write-in fixing based on the 
information on the end position of the record material detected by the end-position 
detection means by invention of a claim 1 is not effective, a picture is formed in the position 
on always proper record material - it becomes possible 

[0103] Since control of the write-in position by automatic write-in fixing and control of the 
write-in position by automatic write-in fixing were automatically chosen by invention of a 
claim 2, control of the picture position which always forms a picture in the right position on 
record material was performed automatically, and the image formation equipment which is 
easy to use was realized. 

[0104] Since the automatic write-in spotting function turned OFF with hand control when 
required, the incorrect operation was prevented by invention of a claim 3 and the image 
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formation equipment which has a reliable picture position control function was realized. 
[0 105] Invention of a claim 4 enables it to form a picture in the right position also in the 
image formation using the record material of unfixed type size or a specific kind. 
[0106] Invention of a claim 5 enables it to form a picture in a proper position, even if it is 
the case where special record material, such as a sheet for OHP, is used. 
[0107] It becomes possible to form a picture in the position right also in the case of the 
manuscript which has a black frame picture and a reverse image by invention of a claim 6. 
[0108] By invention of a claim 7, when forming a picture in front reverse side both sides of 
record material, by doubling the processing in surface image formation and rear-face image 
formation about control of a picture position, possibility that a difference will come out to 
the picture position between front rear faces can be made low, and a quality picture can be 
acquired efficiently. 

[0109] Invention of a claim 8 enables it to form a picture in the appropriate position in the 
case where amendment of the write-in position by deviation amendment is not effective. 
[01 10] Invention of a claim 9 enables it to form a picture in the appropriate position in the 
case where amendment of the write-in position by deviation amendment is not effective. 
[0111] It became possible for an end-position detection means to operate normally and to 
perform reliable automatic write-in fixing to the record material of all kind sizes, by 
invention of a claim 10. 

[0112] By invention of a claim 11, since an operating mode can be set up for an end-position 
detection means when required, the incorrect operation of automatic write-in spotting 
equipment can be prevented certainly. 

[0113] It becomes possible to make it function on the end-position detection means 
normalcy for controlling a picture position to various record material by invention of a 
claim 12. 

[0114] Since it becomes possible to operate normally the end-position detection means for 
controlling a picture position to various record material and automatic picture spotting 
mode can moreover be canceled by invention of a claim 13, an incorrect operation can be 
prevented certainly. 

[0115] By invention of a claim 14, detection at the nose of cam of record material is 
impossible, or when difficult, an end-position detection means operates normally and an 
automatic picture spotting function operates correctly to various sizes and the record 
material of a kind. 
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o^-rnfr i JSiciB®cDH^/«gs. 

[0015] (7) ftm4e>3kWizwm&&i$.Lrc& 

\z. mmtte>mMizw&&Mf&-rz>mm : £- Ksti, 
K»#a>*H»::H«&*»firr«>«^f;:tt. wE8E5£»ii 
-r^sfriB (i) ~ (6) o^-rrLfrimiz&mowmM 

[0016] ( 8 ) ffifitttOtM xstft»rr *im X* 

(7) <D^-?nfr lmizmifcnmmj&tfL&w. 

[0 0 17] (9) iWEK^S&fegSfe^- FtC*;^ 

<ts-#®fr-5flutB (i) ~ (8) co^-rn^ i jsicib 
[0018] (io as»tt£*2&-r**at^s. bbs 

e stigma # aco tti ^ x « flat Bj&ii ? acoftfi^i{s ^ ics 

[0019] (11) MEh'J ^^a^SfIfB5feSS^tt¥ 

aroaj^tca-^^THtitB^B^a^a* hu^ts^t 
m^mx'$>?>z\ii^miit z>mm (io ^^sb« 
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[0020] ( 1 2 ) mm b u # ^a**mi2$i5*«»# 
at^Taaaffiaaa^as h u tfr-s^- h*a»i» 

WtcaaaniCitaatrsaK (10) acaa 

[0021] (i3) aaa ©t^ xxiiia©«9it 
i) xii d2) acaaoaaaaaa. 10 

[0 0 2 2] ( 1 4) (WteSSji^gtt. Haffi2fi£fC|^»| 

LTaa»aaaK:aatt*aar*ra»i»a#»«:a 

L. aiBMJtf^Rtt. aaEH»»a^a*«»r«a 

S&t-f -SmfE (10) ~ (13) ©t^m^ 1 JgCffia 
©®aaaaB. 
[0 0 2 3] 

aroaassMacaar*. 

[0 0 2 4] Bl 1 tt#fB9I©aa«5»a©Ha»aaB 20 

©ll^)J8j5jc0iJ£^r7*n-y EI 2 tt^fg^©*^ 

asa©««w*a£*Tawffi0-c».5. 

[0 0 2 5] *r. H3£#&LTH«MBBfcf£II©£# 

(coviTittwr-5. c©#ia©aaTfi. w<sm 

[0 0 2 6] ::©H3(C:fc<,>T. HS6((Oi^®*&^|*ipJ^ 
StADFlO ©aa*Ba 1 1 Kfi. aaa 1 H©3?ffi 
*±lcbfctta©aad#aaifcaB;£nT^-5. □ — 30 
512 a. D-7 1 2 b£ftLTmK)tii£tlfcffiffi(D 1 
ttlHD-7l 3 ^^-LTEieMillSnS. 

[0 0 2 7] 3tt«2 3C«fcOS«d©K«E** 

HgW^tl. t(OSW^S7-2 4, 2 5. 2 6&iM 
Ttta3fc**2 7^LTMtifgt^5CCD2 
8<0S^®IC«*^. CCT, ftii>2 3. 35-2 
4, 2 5, 2 6. iBM^2 7WCCD2 8$ft 
SJt^m. 0^£ttT^&^7£#JSlgI!j^a£ 

[0 0 2 8] d©EI3(;::fc^T. llSgd 7^:/5 7^>;tf 5 40 
7.2 l±JC»*a0fflSTCl6lltfctt»C*K*n/t« 
£fCtt. T^^te^T^^X 2 lKBJ^TaaUT 

[0 0 2 9] Sfc. 1 3 

(DmmztBi&^izte. f2®y7r>^7Z2 2Ti: 

[0 0 3 0] f LT, a^aenfeattdroBax-* 
«. CCD2 8A^^U^£t>Hi«!«a3Sgpi 2 OlCiit, 

50 
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[0 0 3 1] &*3. HSd^ADF 1 0»Cj;9£KjiSgi£ 
^n-5«^(Cfi. Kfjgd © 1 ^— >*B^lbtl5 
t, — 7 1 4 ^^LTf?an-5 1 3 

&K>m2 o-ea*afcti. aaaaai 2 oizmzn 

[0032] ^ffliocLT. mmtmmt<Dm&t>m 
&w.t> titzM^cuz. mmR&n-y 1 4T-sis$n 

<o 

[0 0 3 3] CO«t^{ZLTH#SS*Blt)gK2 OTM 
Sbntilf-^li, Ha&sa l 2 0 TB>ri£©ilia 

[0 0 3 4] -7j, tlTl»«»tt^ai 
LTOMAt7h3 0A, 30B. 30C^<i. J8ii 
D-7i8it:J:r)BSttp*«i5IBSn. mmMl&m 

a><&teai£D-5 1 8 3»c«t oea»p*»» 
omsn. wm.Mti.ms oizmmznz. 
[0035] tit. aaaaas 0 caasnsaa 

5 1 8 5-emm&L*>nft&. m&&fciitj.2>myt#b' 
5 a 5 ltisar*. -rut)*,, aa^-ty H3 o*»e 
u^x ho-7 1 8 stcssa 1 ©aii^s&t. fit 

aahU"f 3 lA^l/yXho-7 1 8 5(CM-5^2CD 
[0 0 3 6] $btC. l/yXhD-7l8 5TWt 

entaaaaptt. 5taaa*atLT©itaa»-fe> 

•fe>+t-T-«fi£^nAc{4@-fe>tl2 2 0fC«fcoT£S£3lEyj 
I6j©jiigftsa<aa£*i5. fr*3. c<Diii®&S<z>afc] 

[0 0 3 7] ■ftAiffi«^i«li&fl!4 OtCH^T"*- 

^*<A*sn. aaaa^ of*j©i^— tfy-r 
i«t. iftiSiiMt^. c(oa«aa$aaa5 

[0 0 3 8] CCD {g>«!i$7tffc by A 5 1 ©jtTK 

a^a. bp*>. 1-^- a*83»«pcaar*aa» 
/SiiB^fl?figrste^gB5 4(c<totBa«pfcte^$n 
fit. «je#K7A5 1 »ca»snTt»4a2a» 

ptt7T^8gB5 5 iz£K>ttffi£nz>. i3t#K7A5 1^ 

e«-«snfcEa«p»4»si«a5 ssa-Lraaas 

9(CA0. K7"-a^£IE££lCj;95£3f $n&„ d 
©£?Kl,T. E^WptcS^^fiK^n-S. 

[0039] ft**, aaaaaaaaoaaaaaoa 

#f K6 1 £fl-LTT#»caat£ft. R^gl56 3 ICA 



( 5 ) 

£<> &\Z, K(E»6 3KA^T^£E»*tptt, S^p 

-^^j:oHflE*oHjsn, Kmmmm e 4 it 

SffiHIftJBfiESR 5 0 tci^^n^o ifflEBflfftdcDJtffiOiS 
•»l«^*7Lfclil«»J«»5 0T11 ffi3ttfH5A5 

[0 0 4 0] ^©ttHTEfttJpCOfei— ^CDffi (*t 

n, mmtiwrnzn*. #«a5 5 5t«#K7A5 i 

*^»«tSnfcE»**ptt»3l»»l5 8*^bTHK« 10 

«HtOHi«»ScA^7LfclBa»p, Stte, -?5<n 
ffi<0H|ft»rt^7LfcE»»pJ4«^JC»m*n*. 
[0 0 4 1] HltB2<hS#ILT, EStt 

[0 0 4 2] u(OB 1 t02 IC*5^T, 1 1 0 teHffeJg 

GA«pa)XiHttBtttt«<ttf«i&ffillOft)ga)M«« 20 
fT^MfgtLT^CPUTfeSo 120HCPU1 
1 0T*^^nfc#jA^B<7)1t^^§ttT^^^^[^fC 

3 0 tePj^ifflaigR 1 2 0T®»8tt***tT, JBftflc 

[0 0 4 3] CPU1 10, Hftffl9ffi 1 2 0 £> 

<ktf*&8Rl 3 oa>S&*ffl.3SgBl 0 Ote, *-f><£>[H] 

[0 0 44] St, 2 10Bfiitt9t>itSIit5 30 

>-t<7)igffij £ESU*©»iiHM<B«-W<i: ftfy 3 J: -5 
SlT^o 2 2 Oll»Et>*i«l*Dy ^KcfcQIK 

583fc*<S:&*L ED3fc«2 2 0 a S3t«Bitt 

[0 0 4 5] d<DLED>tilS2 2 0 att*fiLED*ffl 
«S*tt39«A<3a:Oa*L^. St, §3fcS$2 2 
0bli77*ySU81©K*ill0t>it*fflWui 40 
^pIlTa55 8 &*5, L ED3tjE2 2 0 a <h§ft8S2 2 
Obttt, 13*1 {C^3fe^^§3tS7^^*fJSLT^ 

[0 0 4 6] 2 3 0«ffi^iz>it2 2 0 <£>£B;>J £~tr >1t 

@K2 3 o<o*-;uH|g**Bf«<offl[ <E»««ttiU"< 
;io chit^-r^>=i>/tu-^T&^o 2 5 0«=3>/iu 

-^2 4 0<^ai*^W^<O«S|fc&S<i:€r<O-fe>ij-K»!i 
^□^^SII-fttSA^^^TfeS. 2 6 0ttrt^>* 50 
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[0 0 4 7] &L±<D±>-*mih9ny9ft&to2 

1 o, u->^;u*— ;ukihISS2 3 o, 3>au~ ^2 4 

0, 2 5 &<£tf>'V7)WMm&2 6 0 ICO 

t^Tte, feMir>it2 2 ocOjfi^trffiM^nr^o, {£ 
S-fe>1t2 2 0 i-tf->:/;i^— K [HISS 2 3 0 <hn>/\° 

u-* 2 4 o ttJBffiBttai^a 200 £P/£T£ 0 

[0 0 4 8] St, 3 2 0ttl/y^hD-7l8 5SB 

a-rstii>coffi»i® ok**:-*) cpui i 
o ^ b - 9 o n / o f f \m \z cfc o mm z n z> 

feOT^^)« 3 3 0 HIl ; E-j' 3 2 0(DinE*S, C 
PU 1 1 O^bOUvX hn-70N{f^[:a^Tl/y 
XhD-7 1 8 5 lZ&m~t2>&mmffi£LT<D2 5 

[0 0 4 9] F^A 5 1, l/yXhO-7 

18 5, *iffi^^3ir>^ 1 9 0*cfctfffi«-fe>1*2 2 0 
«)EK©«^S:»fflHT*ii-«, *<BteBH«ttB4 45 
cfct^H 5 (C^-TJ; o \ZUZ> 0 

[0 0 5 0] JteiBttttiz >+M 9 0 £tee-tr >U- 

2 2 OtfBflfctt pCBCWcft^TW^l/, ite*"t> 

[0 0 5 1 ] @6tt**]iffi(7)»ie0lJ(7)ftfpJKSgS:*-r^ 

[0 0 5 2] 0 1 (DZfU y ZMtm 6 

(D?-t I±^*-hh&±lzmmisTW)ftmW$:ftOo u 

[0 0 5 3] SlT, H«««<0PB&K:#<^ IKffij^— ^ 

3 2 0 SrBfftSit^fctotcBId^: — ^ON/OF FfS-^ 
A^CPUl 10i:j;^TONJRffif:Sn-6 (0 6 (a) 
<D) o 

[0054] fir, *<oaj3E»»p^«iaisnTU' 
hn-7 i 8 5 izytzmx *>nT&±i,rzmzffife 

<D9^^>t?T\ hO-7 1 8 5 &\Btifcmi&2l± 

%&0\ZW7, V P-70N/0 F Ffi^^ONt^^JZ 
/^oT (0 6 (b) ©) , ?77?3 3 OKKWjrtTWfc 

*&sns 0 cniao, tas« p **«53tff k ^ a 5 n: 

[0 0 5 5] &*3, C(7)l/yXh D-70N/0 F Fff 
WNUO, L ED3t®2 2 0 a fcfg ft 
^^fC|g»j$n^) 0 St, C<?)l/y7hD-70N/0 
F Fff-^^ONH^O, iz>^»j^ u v 9%^2 1 
0&1l>Vmm9uy9$:5£Qil,m!bZ> (H6 (c) 
(3)) o 

[0 0 5 6] fit, ESkttptfU-^X hn-7185 

n§ 16 (d) ®) o 
[0 0 5 7] St, COft3ltt»t>*19 0tttBlS 



( 6 ) 
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m&to£te*1!Lmtz&Wi<tiiz1SLm-t>'*2 2 0T% e 
LEDftiK2 2 0 a**&<0j»»3tt#B»*tpTRtt 

^nr^7t^2 2 o b-etftasn*. 

[0 0 5 8] a^T, -*t>7 p JU^-^K(Hlg&2 3 0 Tit 

>7 p ;i/ch^-;i/F$nfctti^^=i>/\ o i/-^2 4 ot-f 

(0 6 (e) ) ©gffcjfi (0 6 (e) TttLOH^©3E 

^S. f CT> ^l<7)3 >/\°u — ^ffi^/^^xco/N°;i/Xitl 
*^7>^2 5 OTlMft^n-y ££ffl^TItScT£;i 

E&tt P <7)&B#3fc£*. 
[0 0 5 9] £<0E»«p<B^ffi<0&fi£^*tf 

2 5 0(on-a^, ->UT;i/2i{igB2 6 o^e^ftB 

f-?tLTyiJ7JH«l:<kOCPU 1 1 OKlSUtT 
(me (e) ©) £#^>* 2 5 0 -cffl-RT*. 20 

[0 0 6 0] ^(O^eiT-^^fWcCPUl 10 
[0 0 6 1] ft*, C^cfc^tCH^x-^^rx^ h£i± 

[0 0 6 2] Lfc^oT, a±m*bft*ii©»i«io 

[0 0 6 3] £(B*Sfi<0^f60»m*. ftfi-fe>1*2 2 0 

^ \z Lt^sfcft, E»*t p <&siB&B^iM Xfcfr^ 

[0 0 6 4] £<D*8fi<0»ISMTtt, «*ffl5-f 

>ir>-y-T«flE$nfcffifi-fe>-9-2 2 0 Kcfc0E»»p 

66, Eg«p(Dai§fig j ^it-rx^^^^^'r, g£*£ 

0 fciE«&«iiffi«^ft^^±5^Ufciaife«^S:fT 50 
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[0 0 6 5] Z.<D^m<DJ&&WV\t* ZUypWl 

ftw^mm?^ >± yvT-ffij&znfz&W't 2 2 0 

J: 0 es» P oij6aE^ifijc0fflaffiB**e*tffi« t u 

0, BSfcW p ©SaffiB^IM XlC^^b^f, IE«ft& 
SiiffiB^ft^^cfcS^Ufciffltffc^fiKSrfT^ CiOT 

[0066] z-ommommmxte. mmm?^ 
t\ 1 0 0 d p i mm<Dmmj)mt>n2>±oi l zteK>* e 

Boft£fc<fc£S£LfciiHfe^i££fT5 :i^t^5, 

[0067] sfc, c<Dmm<ommmx\t. ^mmy^ 

f*Sft5«k'5K:&?K E»#P©3iaffiB'« , *-f Xt*^ 

frt>t>-?* jEmtem&&w<D$:i£i [ z&2>&fei<rzm&M 

[0 0 6 8] £fc, £<D**©»«MTte, fifiir>1t 
2 2 0 ^l/yXhD-7 1 8 5<DT«E«fc:EBLT^5 

aaffi«K»*bTjE«tt»iitt«OftJ6#T*, IE* 

[0 0 6 9] ^0*Jfi©»»«Tf4, ««M^-f 

>-t>+h<DL ED3tilg2 2 0 a^^ff^rU^X hD — 5 
1 8 5©«ft£HfflS-frT^S<Z>-C. »Utt<B&^ttfl8"C 
E»4*P<oaiaffifiS:»ffl"C*, IE«6&*&tefia>ft5£ 

[0 0 7 0] £fc. ffiSa^-f 
>-tr>^WL ED3tiE2 2 0 a <7X&*T£ l^vX hn-7 
1 8 50mW)*lZttiJl?2>&0\Zl,rz9Uy!7%m^T 

[0071] $fc, z.<Dmm<D]&mmx\*. ^*imx 

p OT— 3g £«/MM X<0E»*t P £ iS t £ 
5 (0 4 43<fctfl3 5#Rg) ESttpOliBfil 
felsftmVkMfS.&ff o Z.£WX%Z>o ES«P<& 

-v-f x&—fex$>z> totems iz\$. m^&m<Dm^ 
mm\z$>t>^x^mm=y^ >ir>i*-*KBi/Tt>«fc^. 

[0072] &tc. z.<Dmm<D&m&ix\z. e»«p© 
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nmrniSLm*-*^ x\zfrfrt>p>-r> iE«&s&&g?>ft 

[0 0 7 3] Z.<D$Lffi<OMmMT?te, -fe>1»H* 

^it>y;U^-;UHLT^6m^^Miit^LT, IBS 

[0 0 7 4] C^JgO^jifisjTtt. rj>/\°U- 

^2 4 0©m**ft^TK»^P-y ^OfhftSffih*^ 10 
S<t5HLT^-50)T, E»ttp©*IBK:»«LT^S 

[0 0 7 5] Z.<Dmm<D&m&lT'te, ESWptf) 

>V2 2 0<DS5:mz&mVT^Z><DT\ / < X<D§£±"1 

tfe\t.<D$>2>&'m*mt>m<u2>o fit, &tb*s^T& 

LT^SOT, S2^Sc^ / >^<Tt>T f -^eiiT^, IB 20 
[0 0 7 6] ZKO*Jfi<0»H«TJ4, fB£i«p<7) 

(o&fe\z&&&j£vtzmm&f&zfto 

[0 0 7 7] KlSJiLfciji:, ^ftJkOJMBlcftt* 
Ttt, SSffifitft»^a2 0 0 J;i£9fB§i«p<7)>ti5 0£ 

[0 0 7 8] *^*^^<7)^356(^JgJi^*5^SSiifi[« 

»affi«*3e»Ccko, ia»«p<oM-*ot»KLT»ii 
^8 s ©j »-r s »&eB co « » \z miE & m a. z> c t \z & 
or, i%\zmiEte&w\zm&ifiw$LznT. mmmw-r 
nxmm £ nrzm& iz t> m&tiLmwrn zct &u^m 
&tiLwe>mw&nut>nz>o 40 
[0079] mi o\zmm<DMmiiz$$i,'t2>m&ia:w<D 

Mffl<D7n— h~e$>Z>o il 0^F5, F6tr^ 

hp%, m^izwoimmz. mm\zmm^rz^mm^m 

T% fT-5«^<h#**. &»»iiffiBifc«tt*lEfcI&9J 
[0 0 8 0] jfe-r, FSwiifMi^-R:^ 
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1, F2, F3, F4 0W»rtCO^TlftWr'6. 
[0 0 8 1 ] ( a 1 ) fBHW p (DIM XVMtfinimfrE 

ofr\z&z>mm (f 3) 

3BS«pO-tf<XO«|flI^pIfigT*ntfF 5 

[0 0 8 2] **Sfi<&««Ttt. m 1 1 iC^Tcfc 5 

X^fBSWp 1 , p2, p3, p4H Zrtl*><D 

£ tf> -3 K:#i£&Ba*fB»*t p co-tM 0 S&£<£> 

[0 0 8 3] — E»W p OlM XttB 1 2 K: ^"Ttfc 

tt«#iTia»Wp^*B*rnj©****tti/T»e>*i-&fli 

h3 0S^iUffihH3 lfcBMt&nfcY 
*I^K*tt^J«a:«»a«HET*0, ffl»«««3 2(0 
<£B£Jg£x3 3lCJ:OSJE<B^tK£ifeLTE»t*p<0 
iH^^KDS^^^i^n^o £<0«fc3&lMX*»]«#i 

fB»«pc^fi3(Da^*JES-rsc:i:fr4HISTfeSo A 
B*JU*W4-f >f 1 ^JH*5ttSit<X<7)J;'5& 

jeas-y--fx©«gij»4iai 2 tc*-nt-r x«ifii*»^cto 

9J»4j»E<0.fc3£«Srt>eBll 2 KSTIM X#H311»#f 
Tt4«iai^BjHlT*SS'&^>/«i:<&i^ EP^, 

[0 0 8 4] SfoT, ^RgShMXCHi^Kltt, g»» 
iiffi«ftffi^<fcoTJ4»affi«*M»'r*^t^T#a: 
CK7)«^t;:t4, F 6 <&K5£*i£#Kftffi 

[0 0 8 5] H*»ritSB^43liTJ4, ^&S!*<X<0 
E»tf pSr«*-r-5iteJK8B**1#«SnT^*. **SEO 
^figfCiSt^Ttt, ^iUSlhH3 1^£i^X 

©eta p ^s^-r^ ci t^-c**«««Bt it^$ 

tlT^S. ffi^jS&3K*-fe-/ h 3 0 A, 30B, 30Ct4 

izmv^ xmmtt&m*mm-?z>z.t&T*ztjLiK m. 
or. #mffi<Dmmiz$>^T\$> i&mzn&i&m^&fr 

^SSl^W^SchbTCOC PU 110H jfett*-fey h 
3 OA, 3 0 BXt4 3 0 C^^ES«p*^JHSn-&» 

&tc«, f 5<n8Mm&&m&mz£om&i±LW£mffl 

L, ^iUIhH 3 l*>i&E»ttp**»tt£n*» 

r^o F3K:*^xf4, z.<D±oumm^®<Dmm\zm 
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•3\,*itnmtfifTt>tlZ. «i*tyh3 0A, 30BX 
te3 0 CO^^n*^*^M-9^f XOtB»«©te«ESB^ 
mfe-FZ Z £ pJffiT&S. 

[0 0 8 6] £fc> X^E- KSiftJBfiKgl 

©S^ffl7 0*^8SL, 8i8£i:±0 F 6(£>gfij#& 

WKliS^Tte, CPU1 1 0BK£tB7 OC^ttS^— 

[0 0 8 7] (b 1 ) &«-fe>1}-2 2 0 KiSESltfp 
©*ffi«©*»3&«flIII*5*^wJ:*flW (F4) 
OHPfflE»«*<0cfc'5&a^>'"-h©«'&ttt^ 8HS 

JH(0«^fZtt. F4fc45^TNtW»LTSi!l»iittll 

So 

[0 0 8 8] ■ffc»*KI*efflSn*Eik»p39«a?H->- 

E8# p ht^S d t Sr^aiT Sir >itSS 

W\ M-fe>it^^Ofi^^cfc0 F4©MHr*fToTt>«fc 

«*fr ^cpu i i otta«a^»t**T*. 

[0 0 8 9] ( c 1 ) IBS« p ^SlB^ffitClii^fl^ 
2) 

i&ftBife^ — KKckSF 6 <0»&ffcBO«!lWrt*fT =b*T 
£ (F2 0Y) o COJ^&tf&ftBifc^-- 
ttCPU 1 1 OtCiOfrfcn, CPUttSBlJJfSS: 

stairs. 

[0 0 9 0] tt, F GOllffiSiifirfift^^:- KKJ: 
[0 0 9 1] (a 2) ^tbfe&Ztltzm&tiLWlzmfe'? 
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tt, ^ffi^-H^tt, H*»*«B<BBi5£gS7 0 

So 

[0 0 9 2] ( b 2 ) *ft-c»att«*K«"r s 
Kctw-rntf* wssubs^- f 1 2 k 

*_fc£, Ell U:^fp 1, P 2, p 3, p4(0cfc^&S 
[0 0 9 3] (c 2) jB*<0x-*fc:<fc**i&ffiB<Oli 

30 &^&%j3m&mz>c£.*>^mT'&z>o 

[0 0 9 4] F 6 iZ&rt&W&GLmvMWz&^T. m 
IB CO (a) (b) Xtt (O (j0^fft*i«f**B 
F 1 -F 3^*5^S*iJBr^B8aLTS*?SnSo #J*- 
te\ #S^3»^^^f3S«P*i£ffl^S»&co«3i 

ft3£'TS«l1IP* t ffto*l-5. OHPffly-hOT 

-tzm&izkt* «effl-r*E»«P<o-tj->f x*k«*7 0 

40 [0 0 9 5] **SfiCO^{C*5V^T«, WE^ck^ftS 

[0 0 9 6] Htrffi^cfc'pJC^Sfi^^Sif-^^^Ttt, 0 
+M 9 0tcJ:0n>/1U-^ 2 4 0 <Offl >:/;U"r 
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